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Dextrans of different molecular weights, such as
dextran T-40 (Rheomacrodex) and dextran T-75
(Macrodex), are often used as plasma substitutes.
As a consequence, the influence of dextran on
renal function is of much interest. In experi-
mental studies, the tubular transfer maxima for
glucose and hippuran [1] were unaffected by in-
fusion of dextran T-40. On the other hand, studies
of oliguric or anuric patients who had been infused
with large amounts of dextran have revealed in
the proximal tubule cells an extensive vacuoli-
zation [2-5], which was previously referred to as
"osmotic nephrosis" [6]. The vacuoles correspond
to endocytic vacuoles and lysosomes, and it has
been proposed that dextran is taken up by endo-
cytosis by the proximal tubule cells [7], a proposal
which is supported by the histochemical demon-
strations of injected dextran in vacuoles of the
proximal tubule cells by light [8] and electron
microscopy [9, 10].
Due to extensive alterations of the lysosomal
system, the question has been raised to what ex-
tent the absorbed dextran interferes with endocy-
tosis and catabolic functions of the renal tubule
lysosomes [11]. The present study, therefore, was
undertaken to determine the effect of dextran
T-40 on protein uptake, transport, and catabolism
in the proximal tubule. Lysozyme labeled with
iodine 125 (1251) was used as a tracer because low-
molecular-weight proteins, which are filtered in
the glomeruli, are taken up by the proximal tu-
bule cells by endocytosis and catabolized by ly-
sosomal enzymes. Protein digestion was deter-
mined in renal cortical slices [12] after i.v. in-
jection of the protein into dextran-treated or con-
trol rats, and the subcellular localization of dex-
tran was studied after i.v. injection of 3H-dextran
T-80 by differential centrifugation of renal ho-
mogenates.
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Methods
Animals. Male Wistar rats, 2 to 5 months of age
and weighing 200 to 350 g, were used in all experi-
ments. The rats were placed on a heated table dur-
ing anesthesia, and the body temperature was
maintained at 37° C. The rats belonged to one of the
Wistar strains [13] that show no reactions to dex-
tran.
lodination of lysozyme. Egg-white lysozyme (Sig-
ma Chemical Company, grade I) was iodinated with
125J according to the iodine monochloride method of
McFarlane [14] as modified by Izzo et al [15]. The
molar ratio of iodine monochloride to protein was
1:1. The iodinated lysozyme was separated from the
iodination reagents on a column of Sephadex G-25,
and the additional free iodine was removed by dial-
ysis against an 0.85% solution of sodium chloride.
The mean iodination efficiency in three iodinations
was 64%, and the mean specific radioactivity was
0.40 mCi of 1251 per milligram of lysozyme. In all
solutions used in the experiments, free iodine repre-
sented less than 1.9% of the total radioactivity.
Digestion of 1251-lysozyme in renal cortical slices.
Under anesthesia, five tracheotomized rats were
infused, via the femoral vein, with a solution con-
taining 10% dextran T-40 (Pharmacia, Uppsala,
Sweden) in saline. The total amount infused corre-
sponded to 5 g of dextranlkg of body weight, and
the rate of infusion was approximately 7 mI/hr. Five
control rats were infused with saline. Immediately
after the infusion, the rats were injected i.v. with
0.4 ml of saline containing 0.5 mg of labeled lyso-
zyme. One hour later, slices were taken from the
cortex of the right kidney and incubated in vitro in a
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bicarbonate-saline solution [16] at 37° C (pH, 7.4) as
described before [12]. After different periods of in-
cubation, the digestion of lysozyme was determined
as trichloroacetic acid (TCA)-soluble radioactivity
in the incubation medium, and in homogenates of
the tissue slices, as percent of total radioactivity.
Immediately after removal of the slices from the
right kidney, the left kidney was fixed by a retro-
grade perfusion through the abdominal aorta with a
solution of 1% glutaraldehyde in 0.1 M cacodylate
buffer (pH, 7.2). The total radioactivity in the left
kidney was measured in a gamma counter (Se-
lektronik, Copenhagen, Denmark). Before the in-
jection of 1251-lysozyme, a catheter was placed in
the urethra. After the removal of the slices from the
right kidney and the fixation of the left kidney, the
urinary bladder was emptied, and the total urinary
excretion of labeled lysozyme was determined.
Electron microscope autoradiography. Cortical
tissue was excised from the perfusion-fixed left kid-
ney and fixed by immersion for 1 hour in the same
fixative. It was then postfixed for 1 hour in 1% os-
mium oxide in Verona! acetate buffer, dehydrated
in alcohol, and embedded in Epon 812. Thin sec-
tions were stained with uranyl acetate and lead cit-
rate. The grids were coated with emulsion (flford
L4, Nuclear Research Emulsion) by the wire loop
method [17], exposed for 2 to 12 weeks, developed
by Kodak D19 developer, and fixed in 20% sodium
thiosuiphate. The sections were examined in a Jeol
100-B or 100-C electron microscope. In separate ex-
periments, rats were infused with dextran T-40
(four rats) or saline (four rats) as described above;
and 1 hour or 5 days after termination of the in-
fusion, the left kidney was fixed by dripping the fix-
ative on the surface of the kidney for 10 mm. The
fixative was that described by Simionescu, Sim-
ionescu, and Palade for visualization of dextrans
[18], consisting of formaldehyde (1.5%), glutaralde-
hyde (2.5%), osmium oxide (0.66%), and lead cit-
rate (2 to 3 mg/lOO ml) in 0.1 M cacodylate or phos-
phate buffer (pH, 7.4). Small blocks from the sur-
face of the kidney were then further fixed by
immersion in the same fixative at 4° C for 3 hours,
rapidly dehydrated in alcohol, and embedded in
Epon 812.
Subcellular distribution of dextran in the renal
cortex. Rats received a single i.v. injection of 100
pCi of 3H-dextran T-80 (Amersham, England; aver-
age mol wt, 82,400 daltons; range, 60,000 to 90,000
daltons). Before the injection, a catheter was placed
in the urethra. Four hours later, the kidneys were
perfused with 0.3 M sucrose, and subcellular frac-
tions were isolated from the cortical homogenate by
differential centrifugation [19]. The urinary bladder
was emptied, and the total urinary volume was de-
termined. The amounts of 3H-dextran in the cortical
homogenates, the different cortical subcellular frac-
tions, the medullary homogenates, and the urine
were determined. The samples were counted in a
scintillation counter (Beckman LS-133), and the re-
sults were corrected for background and quenching.
Glomerular filtration rate. The GFR of rats dur-
ing dextran infusion was determined from the inulin
clearance. Rats were tracheotomized, and the jugu-
lar veins were cannulated for single injections and
infusion of inulin. The carotid artery was can-
nulated for blood sampling and constant recording
of arterial blood pressure, and one ureter was can-
nulated for urine sampling. The rats received a
single injection of 20 fLCi of 3H-inulin in 0.5 ml of
lactate buffer, which was followed by a constant in-
fusion of a solution containing 10 Ci of inulin per
milliliter of lactate buffer at the rate of 1.9 mllhr.
The initial GFR was determined during three con-
secutive 20-mm clearance periods. An infusion of
dextran T-40, as described above, was then made
for 2 hours, and during this time the inulin clearance
determinations were continued. In control experi-
ments, rats were infused with saline instead of dex-
tran. The inulin clearance determinations were con-
tinued for 1 hour after termination of dextran or sa-
line infusions.
Statistical methods. The statistical significance of
differences between mean values from different
groups was tested with either a Student's t test or
the Mann-Whitney test (rank sum test). All mean
values are given SEM.
Results
Effects of dextran on the ultrastructure of the
proximal tubule. The infusion of dextran T-40 re-
sulted in pronounced changes in the lysosomal sys-
tem of the proximal tubule cells. As compared to
control animals (Fig. 1), there was an increase in
number and size of endocytic vacuoles and lyso-
somes 1 hour after termination of the dextran in-
fusion (Fig. 2). The changes were particularly pro-
nounced in the first segment of the proximal tubule
where the lysosomes have a light granular matrix
[20]. Lysosomes in the second segment, which have
an electron-dense homogenous matrix, enlarged to
form clear vacuoles in which the lysosomal matrix
was displaced to the periphery of the vacuole (Fig.
3). No other qualitative ultrastructural changes
were observed in the proximal tubule cells.
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Fig. 1. Proximal tubule fixed by vascular perfusion 1 hour after termination of saline infusion. The tubule cells are normal with respect to
size and frequency of endocytic vacuoles (E) and lysosomes (L). (x 2.500). Fig. 2. Proximal tubule fixed by vascular perfusion 1 hour
after termination of dextran T-40 infusion. The cells contain an increased number of lysosomes (L), notably in the tubule to the right and
in the lower left corner of the micrograph. Many lysosomes have electron dense matrix material excentrically located. (x2,lOO)
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Fig. 3. Proximal tubule cells from rat infused with dextran as in Fig. 2. Most lysosomes (L) have electron dense matrix material displaced
along the wall of the lysosome. In this field, only one lysosome (L') has alight granular matrix, which is uniformly distributed. Endocytic
vacuole (E), brush border (BB). (Xl8,500). Fig. 4. Demonstration of dextran in proximal tubule cells fixed in vivo by dripping a lead-
containing fixative on the kidney surface 1 hour after termination of dextran T-40 infusion. Small dense particles are present in the tubule
lumen (arrowheads), in endocytic vacuoles (vertical arrows), and in lysosomes (horizontal arrows) where it is located adjacent to the
dense matrix material. Peroxisomes (P) are well outlined by the lead-containing fixative. (X 12,500). Fig. 5. Proximal tubule fixed by lead-
containing fixative 1 hour after termination of saline infusion. No dextran precipitate is present around the brush border (BB) in the
tubule lumen, in endocytic vacuoles (E), or lysosomes (L). (x 12,700)
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In tissue fixed for the visualization of dextran, a
fine precipitate was present in the lysosomes in the
zone that is clear following fixation with conven-
tional methods (Fig. 4). A fine precipitate was also
observed in the tubule lumens, the apical in-
vaginations, and the endocytic vacuoles (Fig. 4).
No precipitate was found in proximal tubule lyso-
somes from rats infused with saline (Fig. 5). The
peritubular capillaries in dextran-treated rats were
filled with a precipitate, which was also observed in
the intercellular spaces of the proximal (Fig. 6) and
distal tubules, as well as in lysosomes of the distal
tubules. After 5 days, small amounts of dextran pre-
cipitate were still present in most lysosomes (Fig.
7), but absent from endocytic vacuoles, the tubule
lumens, and peritubular capillaries.
Location of absorbed protein during dextran in-
fusion. One hour after injection of 1251-lysozyme,
the distribution of autoradiographic grains over the
proximal tubule cells was similar in dextran-treated
and control rats in that most grains were located
over lysosomes (Figs. 8 and 9). In the dextran-
Fig. 6. Part of proximal tubule cell from rat infused with dext ran
and fixed with lead-containing fixative as in Fig. 4. Dextran pre-
cipitate is seen in a lysosome (vertical arrows), in the inter-
cellular spaces between the proximal tubule cells (arrowheads),
in a vesicle associated with the Golgi apparatus (horizontal ar-
row), and in what appears to be a multivesicular body (MB).(x28,600)
treated rats, the grains were usually located over
the displaced lysosomal matrix (Fig. 8). Occasional
grains were located over endocytic vacuoles and
the brush border, but very few grains were ob-
served over other cell organelles. After incubation
for 2 hours of the renal cortical slices, the autora-
diographic grains were still located over the lyso-
somes of the proximal tubule cells. During in-
cubation, the displaced lysosomal matrix material
became dispersed within the lysosomes (Fig. 10).
Accumulation and excretion of 1251-lysozyme af-
ter dextran infusion. The accumulation of labeled
protein in the kidneys appeared to decrease in dex-
tran-treated rats, but the decrease was not statisti-
cally significant. The total radioactivity in the kid-
neys, as percent of injected dose, was 23.9% 1.2
(N = 5) in dextran-treated rats 1 hour after injection
and 29.4% 2.3 (N = 5) in control rats. The excre-
tion of protein in dextran-treated rats was 0.6%
0.2 (N = 5) and 3.0% 0.7 (N = 5) in control rats(2P = 0.01, Mann-Whitney test). The difference in
the sum of the accumulated and excreted protein 1
hour after the injection in the two groups was also
statistically significant. For dextran-treated rats,
Fig. 7. Parts of proximal tubule cells from rat fixed 5 days after
dextran infusion. Dextran precipitate is seen in the periphery of
the lysosomes (arrows). The matrix of the lysosomes has a some-
what irregular distribution. (x 15,700)
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Fig. 8. Electron microscope autoradiograph of proximal tubule cells from rat injected intravenously with '251-lysozyme after the infusion
of dextran TAO. Absorbed protein, indicated by the autoradiographic grains, is almost exclusively located over the electron-dense matrix
in the lysosomes (L). (X 16,600)
the sum was 24.4% 2.8 (N = 5), and for controls,
32.4% 3.3 (N = 5), (2P = 0.02, Mann-Whitney
test).
Digestion of protein in renal slices after dextran
infusion. There were no statistically significant dif-
ferences between the degradation of '251-lysozyme
in slices from dextran-treated rats and in those from
control rats (Fig. 11). After 120 mm of incubation,
the degradation was 42% in slices from dextran-
treated rats and 41% in slices from control rats.
Renal handling of dextran. Four hours after an
i.v. injection of 3H-dextran T-80, 43% 3 (N = 3)
of the injected dose was excreted in the urine. The
total renal accumulation was 0.9% 0.3 (N = 3) of
the injected dose. About 30% of the dextran accu-
mulated in the kidney was located in the renal me-
dulla. The subcellular distributions of acid phospha-
tase and aHdextran in the renal cortex are shown in
Fig. 12. The relative specific activity of 3H-dextran
in the lysosomal fraction was more than five times
that in the homogenate. There was no accumulation
of dextran in any of the other fractions.
Influence of dextran on GFR and diuresis. The
GFR, measured as inulin clearance, was 632 50
j.dJminIlOO g body wt in six animals before infusion
of dextran T-40 or saline. During infusion of dextran
in three rats, GFR was reduced to 325 64 pilminl
100 g body wt, but remained at 652 29 tlImin/100 g
body wt in three animals infused with saline only.
The difference in GFR before and during dextran
infusion was statistically significant (P < 0.01, N =
9, Student's t test). During the first hour after dex-
tran infusion, GFR increased to 612 149 pA/mini
100 g body wt in dextran-infused animals and was
602 48 pJlminIlOO g body wt in saline-infused ani-
mals. The diuresis in six animals was 2.38 0.34 pAl
mm before infusion of dextran or saline. In the three
dextran-infused animals, the diuresis increased to
4.88 0.68 pAlmin during the infusion and to 35.0
11 pA/mm the first hour after dextran infusion. The
corresponding values in the three saline-infused ani-
mals were 4.35 0.57 pAJmin and 4.13 0.78 pAl
mm, respectively.
The blood pressure increased from about 130 to
160 mm Hg during the first minutes of dextran in-
fusion and then gradually returned to normal val-
ues. The hematocrit in five rats was 50.3 1.1%
before start of dextran infusion and 35.1 1.6%,
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Fig. 9. Electron microscope autoradiograph of proximal tubule
cells from rat injected intravenously with 1251-lysozyme after the
infusion of saline. The protein is located in the lysosomes.
(x14,000)
2.5 hours after the start of infusion. In five control
rats, the corresponding values were 50.8 0.3%
and 51.0 1.4%.
Discussion
The present study demonstrates that by the meth-
odology used, protein digestion in the lysosomes of
renal proximal tubule cells is grossly unaffected by
an intravenous infusion of dextran T-40 despite pro-
nounced ultrastructural changes in the lysosomal
system due to filtered and reabsorbed dextran.
The alterations in the proximal tubule cells
caused by the infusion of dextran or other carbohy-
drates have been repeatedly reported in the litera-
ture (for reference, see Ref. 11), but the physiologic
and clinical significance of the changes have not
been clarified. It is now evident, however, that the
increased vacuolization of the proximal tubule
cells, after infusion of dextran or other carbohy-
drates, is due to an increased number of endocytic
vacuoles and dilated lysosomes (Figs. 2 and 3) [7,
21, 22]. Furthermore, histochemical studies at the
light microscope level indicate that dextran is lo-
cated within the proximal tubule cells (for refer-
Fig. 10. Electron microscope autoradiograph of lysosomes in
proximal tubule cell in cortical slice from a rat treated as in Fig.
8, After 2 hours of incubation, the absorbed protein is still 10-
cated in the lysosomes (L). (x 19,100)
ence, see Ref. 11). The ultrastructural observations
reported here, as well as those of others [9, 10, 23],
demonstrate that the dextran is confined to the
endocytic vacuoles and lysosomes of the proximal
tubule cells. Because in tissue fixed by a dextran-
retaining fixative [18] a granular precipitate is con-
fined to one end of the lysosomes (Figs. 4 and 6),
the empty spaces that are seen in the lysosomes of
the proximal tubule cells fixed by conventional
methods after infusion of dextran (Fig. 3), and
which have been described before [24, 25], are
probably due to extraction of dextran during the
preparation of the tissue.
The presence of dextran within the lysosomal
system raises the question as to whether or not dex-
tran interferes with lysosomal functions, in particu-
lar the handling of protein. Straus has demonstrated
that the uptake of protein by the proximal tubule
cells is reduced considerably if the proximal tubule
cells are preloaded with egg white [26]. In the pres-
ent experiments, the infusion and subsequent ab-
sorption of dextran did not significantly reduce the
proximal tubule absorption of lysozyme, indicating
that the mechanism for the uptake of dextran does
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not compete with the mechanism for the uptake of
protein.
The present observation that filtered lysozyme is
almost quantitatively reabsorbed in the proximal tu-
bule, whereas the opposite is found for 3H-dextran
T-80, suggests that the initial uptake mechanisms
for these macromolecules are quite different. As
previously discussed, on the basis of studies with
ferritin and other proteins, the initial uptake of large
molecules by the proximal tubule cells seems to oc-
cur in two ways [27]: (1) binding of macromolecules
to the luminal cell membrane and subsequent endo-
cytosis and/or (2) bulk uptake of macromolecules
present in the fluid in the endocytic invaginations
and vacuoles. The first mechanism, which may
show varying degrees of specificity, is capable of
removing a large fraction of macromolecules from
the tubular fluid, whereas the second mechanism is
nonspecific and only able to remove substances in
the tubular fluid in proportion to the volume of the
fluid taken in by the endocytic vacuoles. The exten-
sive reabsorption of lysozyme in the present study,
together with the small amount of the protein in the
urine, suggests that lysozyme was taken up by a
highly efficient mechanism involving the binding of
the protein to the cell membrane as the initial step.
8H-dextran T-80, on the other hand, was almost
quantitatively excreted in the urine, and less than
2% of the filtered dextran was absorbed by the
proximal tubule cells, demonstrating that the up-
take mechanism for dextran is inefficient and may
consist of bulk uptake within the fluid of endocytic
invaginations without binding to the cell membrane.
This suggestion is further supported by the cyto-
chemical observations of the present study demon-
strating that dextran was located freely within the
apical endocytic invaginations as well as in the
endocytic vacuoles (Fig. 4). An additional implica-
tion of the low uptake of dextran is that the total
volume of fluid taken up through endocytosis by the
proximal tubule cells is less than 2% of the glomeru-
lar filtrate. This figure is even a maximum value be-
cause it is based on the assumption that no dextran
at all is bound to the cell membrane.
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Fig. 11. Catabolism of 1251-lysozyme in renal cortical slices ob-
tained from rats infused with dexiran T-40 (solid line) or saline
(dashed line) and injected intravenously with the labeled protein
at the end of the infusions. The slices were removed 1 hour after
the injection of labeled lysozyme and thereafter incubated for 2
hours in vitro. The protein catabolism is demonstrated by the
release of TCA-soluble radioactivity into the medium and is ex-
pressed as TCA-soluble radioactivity, as percent of the total ra-
dioactivity in slices and medium. Each curve represents the av-
erage of five experiments SEM.
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Fig. 12. Subcellular distribution of 3H-dextran T-80 and of acid
phosphatase in renal cortical fractions isolated from rat injected
4 hours before with 3H-dextran T-80. The lysosomal fraction (L)
shows a more than five-fold enrichment of both acid phosphatase
and dextran. There is no enrichment of dextran in the nuclear
fraction (N), mitochondrial fraction (M), brush border fraction
(B), or the supernatant (S). Each histogram represents the aver-
age of three experiments.
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The autoradiographic studies demonstrate that
the transfer of labeled protein from endocytic vacu-
oles to lysosomes followed the same route in nor-
mal and in dextran-treated rats. The present cyto-
chemical observations suggest that dextran was al-
so transferred from endocytic vacuoles to lyso-
somes, and this suggestion was supported by the
observed localization of 3H-dextran T-80 within
the lysosomes as demonstrated by the tissue frac-
tionation experiments showing an increased relative
specific activity of dextran in the lysosomal fraction
(Fig. 12). It is noteworthy that the density of the
dextran precipitate was much greater in the lyso-
somes than in the endocytic vacuoles (Fig. 4). This
observation suggests that the content of endocytic
vacuoles becomes concentrated upon transfer to
the lysosomes and implies that only small amounts
of the membrane material from the endocytic vacu-
oles are incorporated into the lysosomal membrane.
It is possible that the membrane material is returned
to the plasma membrane or the endocytic vacuoles
in the form of the so-called dense apical tubules,
which are frequently observed in continuity with
the endocytic vacuoles.
Although there was no statistically significant dif-
ference in the total renal accumulation of lysozyme
in dextran-treated and control rats, there was a sta-
tistically significant difference in the sum of the
amounts of lysozyme accumulated in the kidney
and excreted in the urine in each case. Since the
rate of lysosomal protein degradation is similar in
the two groups, this difference suggests a decreased
filtration of lysozyme in dextran-treated rats. This
conclusion is consistent with the decrease in GFR
that was observed during dextran infusion, a de-
crease which probably persisted during the first
minutes after dextran infusion, because 20 mm after
the infusion the GFR had still not returned to con-
trol values.
The relatively large amount of lysozyme in the
urine of the controls may be an effect of the diuresis
and thereby a decreased transit time in the proximal
tubule resulting from the saline infusion. In the dex-
tran-treated animals, the increased viscosity of the
tubular fluid may increase the transit time in the
proximal tubule and thereby increase protein up-
take.
It has been previously demonstrated that dextran
can be degraded by enzymes present in homoge-
nates of rabbit kidney [28], but it is not known if the
lysosomes of the proximal tubule contain enzymes
capable of digesting dextran. The cytochemical ob-
servation, however, that only small amounts of dex-
tran are present in the lysosomes after 5 days is con-
sistent with a slow degradation of dextran within
the lysosomes in vivo. The observation in the pres-
ent study that the lysosomes contained small
amounts of dextran after 5 days whereas in a pre-
vious study [22] the lysosomes were reported to
show a normal ultrastructure 48 hours after an intra-
venous injection is probably explained by the im-
proved possibilities to demonstrate dextran by the
cytochemical procedure of Simionescu et al [18],
which was applied in the present study. It is pos-
sible that the proximal tubule cells were freed of
dextran through exocytosis of the lysosomal con-
tent, but we found no indications in the present
study of an increased exocytosis from the proximal
tubule cells.
The present observation that 43% of intrave-
nously injected dextran T-80 was excreted in the
urine within 4 hours is consistent with the demon-
stration by Arturson et al [29] that in normal hu-
mans about 30% of a given amount of dextran T-75
is excreted in the urine during the first 4 hours. The
demonstration in this study that the diuresis during
dextran infusion increases by a factor of 2 and by a
factor of 15 in the first hour after an infusion is in
agreement with the clinical study by Gelin, Persson,
and Zederfeldt [30], in which an increase was dem-
onstrated in the diuresis both during the infusion of
dextran T-40 and during the early postinfusion peri-
od. Because GFR is decreased during dextran in-
fusion, the increased diuresis is probably osmotic
and similar to that seen after, for example, mannitol
infusion [31, 32].
It is noteworthy that dextran was demonstrated
in occasional vacuoles in the Golgi region. It is
likely that these vacuoles are endocytic vacuoles,
and the possibility exists that they participate in a
recycling of membrane material between the cell
membrane and the Golgi apparatus similar to that
demonstrated in other epithelial cells [33, 34].
There was no evidence in the present study that
dextran was able to pass by way of vacuoles
through the renal tubular epithelium. It is possible
that the dextran that was found in the basal and lat-
eral intercellular spaces of proximal as well as distal
tubules had passed from the peritubular capillaries
through the renal interstitium and tubular basement
membrane into these spaces, because dextran was
demonstrated throughout the interstitium as well as
in the tubular basement membrane. It has been
demonstrated previously that proteins can easily
pass retrograde through the tubular basement mem-
brane into the intercellular spaces [35, 36].
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Summary
The effects of dextran on renal ultrastructure and
on the handling of protein by renal proximal tubules
were evaluated in dextran-tolerant rats. In vivo and
in vitro systems were studied by a combination of
electron microscope and cell fractionation tech-
niques. Dextran was demonstrated by electron mi-
croscopy in endocytic vacuoles and lysosomes in
the proximal tubule cells using a dextran-retaining
fixative, and there was an increase in the number
and size of the lysosomes in dextran-treated rats. A
lysosomal accumulation of dextran was also dem-
onstrated when 3H-dextran T-80 was injected i.v.
and the renal cortex analyzed by tissue fractiona-
tion. When radioactive lysozyme was injected into
dextran-treated rats, there was less filtration of the
protein in the kidneys than there was in the con-
trols, but the rate of degradation of the labeled pro-
tein in slices prepared from the renal cortex and in-
cubated in vitro was the same in the two groups.
Electron microscope autoradiography revealed that
radioactive lysozyme reabsorbed by the tubule cells
had a similar location in both control- and dextran-
treated rats. It is concluded that lysosomal protein
catabolism is not altered by the presence of dextran
despite pronounced ultrastructural changes in the
lysosomal system. The decreased filtration of la-
beled protein after dextran infusion is probably re-
lated to the decreased GFR during and immediately
after the dextran infusion.
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